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OIL DEAERATION DEVICE 

Technical Field of the Invention DT09 Recti PCT/PTO 2 l JUL 2004 

The present invention relates to an oil deaeration 
device that comprises a base and an oil housing, said base 
being equipped with a first and a second inlet, an outlet, a 
float provided in the oil housing and a diaphragm provided in 
the oil housing, that the" oil housing is divided into two 
chambers, that the float .is provided in a first chamber, and 
that a further float is provided in a second chamber . 

Prior Art 

At present there exist two main types of oil deaeration 
devices. One type controls the oil flow directly by means of a 
float. In connection therewith rather large forces are 
required to act on the float and this will negatively affect 
other functions, e.g. wild foaming. The other type of oil 
deaeration device controls the oil flow by means of a 
diaphragm. The control by means of a diaphragm has several 
advantages due to the servo effect that arises and that the 
regulation may be affected by a lighter float. A disadvantage 
in connection . with the last mentioned type of oil deaeration 
device is that one side of the diaphragm must be connected to 
the atmospheric pressure. If the diaphragm is. subjected to a 
damage, e.g. in the shape of a hole in the diaphragm, oil will 
flow out in a totally uncontrolled manner and there is a clear 
risk of environmental damages. 

An oil deaeration device having a diaphragm is 
previoulsy known and marketed. This oil deaeration device 
comprises an upper chamber and a lower chamber, said chambers 
each being equipped with a float. 

Objects and Features of the Invention 

A primary object of the present invention is to present 
an oil deaeration device having such a design that oil will 
not leak even if there is a hole in the diaphragm. 

Still an object of the present invention is that by 
ocular inspection of the oil deaeration device a first fault 
diagnosis is made. 
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A further object of the present invention is that the 
oil deaeration device in principle should not be affected by 
the pressure that exists in the inlet pipe. 

At least the primary object of the present invention is 
5 realised by means of an oil deaeration device that has been 
given the features of the appending claim 1. Preferred 
embodiments are defined in the dependent claims. 

Brief ^Description of the Drawings 

10 Below a preferred embodiment of the invention will be 

described with reference to the enclosed drawings, where: 
Figure .1 shows schematically an oil supply installation, 

which includes an oil deaeration device according to 
the present invention; 
15 Figure .2 shows a vertical section through an oil deaeration 
device according to the present invention, said oil 
deaeration device being in inactive position, i.e. it 
contains no oil; 
Figure 3 shows a vertical section through the oil deaeration 
20 device according, to figure 2 when the oil level has 

risen to such a level that a lower float has been 
elevated; 

Figure 4 shows a vertical section through the oil deaeration 
device according to figure 2 when a diaphragm of the 
25 oil deaeration device is in an open position; 

Figure 5 shows a vertical section through the oil deaeration 
device according to figure 2 when a safety valve, 
included in the oil deaeration device, is in open 
position; and 

30 Figure 6 shows a vertical section through an alternative - 

embodiment of an oil deaeration device according to 
the present invention. 



Detailed Description of Preferred Embodiments of the Invention 

35 The oil supply installation, schematically shown in 

figure 1, comprises an oil burner 1 that is equipped with a 
pump 3 that is connected both to an inlet pipe 7, coming from 
an oil deaeration device 10 according to the present 
invention, and to a return pipe 9 going back to the oil 
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deaeration device 10. A supply pipe 6 extends from an oil 
tank 5 to the oil deaeration device 10. 

The oil deaeration device . 10 according to the present 
invention, said device 10 being shown in figures 2-4, 
5 comprises a base 11 having a first inlet 12 for the return 

pipe 9 and an outlet 13 that via the inlet pipe 7 is connected 
to the pump 3. The base 11 further comprises a second inlet 
14 that is connected to the oil tank 5, via the supply pipe 6 , 
and a non- return valve arrangement 15 with a valve ball 16 

10 that, in its position of rest is supported by a valve seat 17. 
In connection with the base .11 a diaphragm 18 is provided, 
said diaphragm 18 having its periphery sealingly attached to 
the periphery of a diaphragm housing 19 that is arranged above 
the base 11. The diaphragm 18 is designed from a flexible 

15 material and via a knob of likewise flexible material 

connected to a stiff supporting plate 20, from which extends a 
sleeve 21 that is received in the guiding -2 2 that is integral 
with the diaphragm housing 19. A first pressure spring 23 is 
provided in connection with the sleeve 21 and the guiding 22, 

20 said sleeve 21/said diaphragm .18 being displaceable upwards in 
the guiding 22 in figure 2 against the action of the first 
pressure spring 23. 

From the guiding 22 a passage 25 emanates, said passage 
extending into an upper portion of an oil housing 26 that is 

25 included in the. oil deaeration device 10, said oil housing 26 
being defined by a cover 27 that is provided on top of the 
base 11. The cover .27 is by means of a first sealing 
arrangement 2 8 connected to the base 11. The oil housing 26 
is divided into a lower chamber 29 adjacent to the base 11 and 

30 an upper chamber 30, said chambers 29, 3 0 being separated by a 
partition 31 that via a second sealing arrangement 32 is 
connected to the inner side of the cover 27. The passage 25 
extends through the partition 31. 

A first float 35 is provided in the first chamber 29, 

35 said first float 35, via an arm 36, being hingedly connected 
to the partition 31. A first plug 37 of flexible material, 
located on the arm 36, is intended to cooperate with a first 
valve opening 38 in the partition 31. 
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A second float 3 9 is provided in the upper chamber 30, 
said second float 3 9 on its upper side being equipped with a 
second plug 40 that is intended to cooperate with the second 
valve opening 41 in the upper portion of the cover .2 7. 

5 In the portion of the base 11 that is included in the 

diaphragm housing 19 a number of openings are provided. Thus, 
a first opening 45 is provided in connection with the first 
inlet 12, a second opening 46 is provided in connection with 
the central portion of the diaphragm 18, a third opening 47 is 

10 provided in connection with the outlet 13 and a fourth opening 
48 is likewise provided in connection with the outlet 13. 

In the base 11 a safety valve is provided, said safety 
valve having a valve cone 50 that is loaded by a second 
pressure spring 51 that strives to displace the valve cone 50 

15 to abutment against a seat 52, said valve cone 50 preferably 
being equipped with an O-ring 53 that seals between the valve 
cone 50 and the seat 52. 

The function of the oil deaeration device 10 will now be 
described with reference to figures 3 and 4 . When the oil 

20 supply installation according to figure 1 is running oil will 
be supplied to the first inlet 12 via the return pipe 9, see 
figure 1. The air that is displaced y/hen the oil level L 
rises in the oil housing 26 is discharged through the first 
valve opening 38. When the oil level L in the oil housing 26 

25 has risen to a certain level the first float 35 will be lifted 
and the first plug 37 closes the first valve opening 38. In 
connection therewith a pressure is created in the oil 
deaeration device. 10, said pressure via the first opening 45, 
acting on the lower side of the diaphragm 18. In figure 4 it 

30 is shown how the pressure, at a further raised oil level L, 
displaces the diaphragm 18 in direction upwards in figure 4 
against the action of the first pressure spring 23. During 
the displacement, upwards of the diaphragm 18 the sleeve 21 
will be displaced in the guiding 22. When the diaphragm 18 

35 has been displaced upwards in figure 4 the second opening 46 
will be free and oil may flow out through this opening 46, 
further through the- fourth opening 48 and escape through the 
outlet 13 . The oil deaeration device 10 functions in its 
operative state in principle in such a way that an equilibrium 
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is created where both openings 38, 46 simultaneously are open 
to a certain degree . 

When the oil burner 1 is running de oil pump 3 sucks a 
certain amount of oil per time unit. Since the oil pump 3 

5 normally feeds the oil burner 1 with only a minor part of the 
oil that is sucked by the oil pump 3 the rest of the oil will 
be sent back to the oil deaeration device 10 via the return 
"pipe 9. This means that the oil that is discharged through 
the outlet 13 to a major part constitutes oil that passes 

10 through de oil deaeration device 10 and only to a minor part 
constitutes oil that comes from the tank 5 via the second 
inlet 14 of the base 11. 

If it for instance happens that there is a hole in de 
diaphragm 18 or a leak is established through the first valve. 

15 opening 38, despite that the plug 37 assumes the position 
shown in figure 3/ oil will rise into the upper chamber 30. 
In case there is a hole in the diaphragm" 18 the oil will enter 
the upper chamber 3 0 via the passage 25, the sleeve 2.1 and the 
guiding 22 being designed in such a way. that oil may pass via 

20 a leakage flow. In. case the plug 37 is damaged or for some 
other reason does not perform proper sealing of the first 
valve opening 3 8 oil will enter the upper chamber 3 0 via the 
first valve opening 38. In both these cases the second float 
35 will be elevated when oil enters the second chamber 30. If 

25 the cover 27 is manufactured, from a transparent material it is 
possible to determine, by visual inspection, that there is an 
operations disturbance since oil has entered the second 
chamber 30. In connection therewith the second plug .40 will 
seal the second valve opening 41 and it is prevented that oil 

30 escapes through the second valve opening 41. When the second 
plug 40 seals the second valve opening 41, see figure 5, the 
function of the diaphragm 18 ceases due to the. fact that the 
pressure is equal on the both sides of the diaphragm 18. This 
means that the second opening 46 is no longer free but a 

35 larger positive pressure is created inside the oil deaeration 
device 10. In order to prevent that this positive pressure 
becomes so high that the oil deaeration device 10 is damaged a 
safety valve is provided, said safety valve comprising a valve 
cone 50 and a second pressure spring 51. The pressure spring 
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51 is designed to allow the valve cone 50 to be displaced 
downwards at a certain positive pressure, e.g. about 1 bar. 
Then the O-ring 53 will no longer seal against the seat 52 . 
Oil may now flow out through the third opening 4 7 and further 

5 out through the outlet 13. This is illustrated in figure 5. 

Due to the mutual relation of dimensions between de 
valve cone 50 and the third opening 47, see for instance 
figures 4 and 5, the surface of the valve cone 50 that the 
pressure acts upon will increase to an essential degree when 

10 - the valve cone 50 is displaced downwards. This means that 
after the safety valve 50, 51 has opened for a certain 
positive pressure the safety valve 50, 51 will .remain open 
also for a lower positive pressure since there is an increase 
of the surface that the pressure acts upon. This is 

15 favourable since the oil deaeration device 10 is not subjected 
to an unnecessary large positive pressure during a longer 
time. 

The alternative embodiment, shown in figure 6, of an oil 
deaeration device 110 according to the present invention 

20 differs from the oil deaeration device 10, described above in 
connection with figures 2-5, in principle only by the location 
of the safety valve 150. When the oil deaeration device 110 
according to figure 6 functions normally the first float 35 
will be elevated and the first plug 37 seals a first valve 

25 opening 38. In connection therewith a pressure is created in 
the oil deaeration device 110, said pressure, via the first 
opening 145, acting on the lower side of the diaphragm 18 that 
is displaced upwards against the action of the first pressure 
spring 23. When the diaphragm 18 has been displaced upwards 

30 in figure 6 the second opening 146 will be free and oil may 

flow out through these opening 14 6 and further out through the 
outlet 13 . In principle, the oil deaeration device 110 
functions in its operative state in a corresponding way as the 
oil deaeration device 10. 

35 If it for instance happens that. there is a hole in the 

diaphragm 18 or a leak is established through the first valve 
opening 38, despite that the plug 3 7 assumes the position 
shown in figure 6, oil will rise into the upper chamber 30. 
In both these cases the second float 39 will be elevated when 
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the oil enters the second chamber 30. In connection therewith 
the second plug 40 will seal the second valve opening 141 and 
it is prevented that oil escapes through the second valve 
opening 141. The function , of the diaphragm. 18 ceases since 

5 the pressure will be equal on the both sides of the diaphragm 
18. This means that the second opening 146 is no longer free 
but. a positive pressure is created inside the oil deaeration 
device .10. This positive pressure will act on the upper side 
of the valve cone 150 that is displaced downwards against the 

10 action from a second pressure spring .151 . The pressure spring 
151 is designed to allow the valve cone 150 to be displaced 
downwards at a certain positive pressure, e.g. about 1 bar. 
Then the 0-rings 153 will no longer perform sealing. Oil may 
now bypass the top of the valve cone 153 and flow out through 

15 the outlet .13. In a corresponding way as the valve cone 50 

the valve cone 150 is designed in such a way that the surface 
of the valve cone 150, that the pressure acts upon, increases 
to an essential degree when the valve cone 150 is displaced 
downwards . 

20 

Feasible Modifications of the Invention 

In the embodiments described above the safety valve 50, 
51; 150, 151 is designed in a special way that brings about a 
decrease in the positive pressure in the oil deaeration device 

25 10; 110 compared to the initial positive pressure that effects 
opening of the safety valve 50, 51; 150, 151. However, it is 
not necessary that the safety valve has this function and 
generally the safety valve may be designed in several 
different ways within the scope of the present invention. The 

30 primary demand on the safety valve is that it will open for a 
predetermined differential pressure on the upper side and the 
lower side of the safety valve. 



